The recently enacted Patient Protection and Affordable Care Act (PPACA) seeks to increase access to health care for U.S. adults by improving the affordability of health services (Patient Protection and Affordable Care Act 2010). To achieve this goal, the law requires private health insurance plans to allow young adults to remain as dependents on their parents' plans and eliminate cost-sharing for evidence-based clinical preventive services. It will also expand eligibility for Medicaid and provide lower income individuals with subsidies for health insurance premiums and cost-sharing.
While the affordability of health care has long been recognized as a central element of access, many patients may face barriers that extend beyond their ability to pay for services (Ahmed et al. 2001; Ngo-Metzger et al. 2003; Barr and Wanat 2005; Fairbrother et al. 2005; Grol, Giesen, and van Uden 2006; Pathman, Ricketts, and Konrad 2006; Yang et al. 2006; Devoe et al. 2007; Probst et al. 2007; Clemans-Cope et al. 2008; Colwill, Cultice, and Kruse 2008; Pitts et al. 2010) . These nonfinancial barriers have significant implications for the implementation of PPACA. For example, the identification of and development of plans to address common nonfinancial barriersparticularly those that co-exist with problems affording care-could maximize the likelihood that substantial investments in improving the affordability of care will translate into true gains in access. On the other hand, policy makers' inattention to prevalent nonfinancial barriers could potentially lead to adverse consequences. Reductions in only affordability-related access barriers could perpetuate-if not exacerbate-access disparities if certain groups disproportionately experience nonfinancial barriers. Public support for health reform could wane among individuals who are required to purchase health insurance but are unable to effectively access care due to remaining nonfinancial barriers.
Although nonfinancial barriers have important ramifications for the success of PPACA and health services researchers have long recognized their conceptual importance (Andersen and Newman 1973; Aday and Andersen 1974; Aday 1975; Penchansky and Thomas 1981 ; Thomas and Penchansky 1984; Friedman 1994; Andersen 1995; Gold 1998; McLaughlin and Wyszewianski 2002) , there has not been an analysis of patient-reported data on the current extent of these barriers that policy makers would need in order to reduce them. In this study, we sought to address this need by estimating the prevalence of nonfinancial barriers that lead to unmet need or delayed care among U.S. adults, assessing how frequently adults with affordability barriers that lead to unmet need or delayed care also experience nonfinancial barriers, and identifying groups of adults who most frequently face nonfinancial barriers that lead to unmet need or delayed care.
METHODS

Data Source
We In the 2007 HTHS, one adult in each randomly selected household provided selected data such as household income, employment status, insurance coverage, and general health status for all family members. Each adult in each sampled household then completed a set of survey questions about his or her own access to health care, chronic health conditions, and other information that could not be collected reliably by proxy. In this part of the survey, each adult respondent was asked, "During the past 12 months, was there any time when you didn't get the medical care you needed?" Each adult respondent was also asked, "Was there any time during the past 12 months when you put off or postponed getting medical care you thought you needed?" The 15,197 adults who completed these questions comprised the analytic sample for this study.
All adult respondents who reported either unmet medical need or delayed care were asked, "Did you not get the medical care you needed or have delays getting medical care you needed for any of the following reasons?" They could select from a list of prespecified reasons or provide additional reasons that were not a part of the prespecified list. Respondents could select as many reasons for their unmet need or delayed care as were applicable and were not asked to ascribe primacy to any of the reasons or rank their relative importance. 
Classification of Access Barriers
We assigned reasons for unmet need or delayed care in the previous 12 months to one primary dimension in the Penchansky and Thomas model of access to care (Penchansky and Thomas 1981; Thomas and Penchansky 1984; Kullgren and McLaughlin 2010) . In the Penchansky and Thomas framework, access to health care consists of five distinct dimensions: affordability, accommodation, availability, accessibility, and acceptability. Affordability is the relationship of prices of services to patients' income, ability to pay, and existing health insurance. Accommodation is the relationship between the manner in which the supply resources are organized to accept patients as well as the patients' perceptions of the appropriateness of these systems (e.g., appointment systems and hours of operation). Availability is the relationship of the volume of existing services and resources to patients' volume and types of needs (e.g., the adequacy of the supply of clinicians, clinical facilities, and specialized programs). Accessibility is the relationship between the location of services and the location of patients (e.g., transportation resources and travel time). Acceptability is the relationship between patients' attitudes about personal and practice characteristics of clinicians and facilities to actual characteristics of existing clinicians and facilities (e.g., clinician gender or ethnicity, clinic neighborhood or type), as well as clinician attitudes about acceptable personal characteristics of patients. For this study, we also created a measure where all accommodation, availability, accessibility, and acceptability reasons for unmet need or delayed care were classified as a nonfinancial barrier. Reasons for unmet need or delayed care that did not describe a true access barrier were not assigned to any Penchansky and Thomas access dimension. For example, "other problems related to the health system" and instances when the respondents "didn't think the problem was serious enough" were not assigned to an access dimension. Overall, there were seven reasons that were not assigned to an access dimension.
1 All assignments of reasons for unmet need or delayed care to one primary access dimension-or to no dimension at all-were agreed upon by all authors.
Statistical Analysis
We constructed nationally representative estimates by applying sample weights provided by the Center for Studying Health System Change that account for the sampling design and survey nonresponse. Using these weighted responses, we estimated the raw proportions (i.e., unadjusted for any confounding factors that could influence the presence of a barrier) and 95 percent confidence intervals of U.S. adults who in the last 12 months had barriers that led to unmet need or delayed care in each of the five access dimensions and in any nonfinancial dimension. Next, we estimated the raw proportion and 95 percent confidence interval of U.S. adults with affordability barriers that led to unmet need or delayed care who also had nonfinancial barriers that led to unmet need or delayed care. Finally, we used multivariable logistic regression to estimate independent associations between an a priori set of predisposing, enabling, and need-related factors related to health care utilization and barriers in each dimension that led to unmet need or delayed care in the previous 12 months (Andersen and Newman 1973 All predictor variables were operationalized as categorical variables with mutually exclusive categories. Race and ethnicity data were collected in categories similar to those used in the U.S. Census. Chronic illness was defined as a respondent ever having been told by a doctor or health professional that he or she has diabetes, heart disease, chronic obstructive pulmonary disease, hypertension, cancer (other than skin cancer), depression, asthma, or arthritis. County MSA category and Primary Care HPSA status were obtained from the 2007 Area Resource File.
We estimated seven regression models. In the first five regressionsone for each of the five individual access dimensions-the dependent variable was whether the respondent reported a barrier in that dimension that led to unmet need or delayed care in the previous 12 months. The dependent variable in the sixth regression was whether the respondent reported a barrier that led to unmet need or delayed care in any nonfinancial dimension. In the seventh regression, we sought to estimate associations between predictor variables and nonfinancial barriers that led to unmet need or delayed care among adults with affordability barriers. The dependent variable in this case was also respondent report of a barrier that led to unmet need or delayed care in any nonfinancial dimension. For all seven regressions, estimated parameters are reported as adjusted prevalences where all other predictor variables are fixed at their mean values (Graubard and Korn 1999) .
2 Stata 11 was used for all statistical analyses (StataCorp 2009).
Sensitivity Analysis
We conducted a sensitivity analysis to test the robustness of our estimates of the prevalence of barriers in each access dimension to our classification of reasons for unmet need or delayed care by reassigning reasons that could be classified into more than one access dimension to their next most plausible dimension. For example, we reclassified "doctor or hospital wouldn't accept health insurance" as an affordability barrier; "had to wait in the office or clinic too long" as an availability barrier; "couldn't get appointment soon enough" as an accommodation barrier; and "caring for family members" as no access barrier at all. After each reclassification, we then re-estimated the prevalence of barriers for each access dimension and the nonfinancial measure. Table 1 shows the characteristics of the sample. Among these adults, 29.0 percent experienced unmet need or delayed care in the previous 12 months. Table 2 presents the estimated unadjusted prevalences of reasons for unmet need or delayed care and their correspondence to one of the five access dimensions. Table 3 shows the estimated unadjusted prevalences of barriers that led to unmet need or delayed care in each of the five access dimensions. Among all adults, barriers in the affordability dimension were the most common reasons for unmet need or delayed care (18.5 percent). However, 17.5 percent of adults experienced an accommodation barrier that led to unmet need or delayed care and 8.4 percent experienced an availability barrier. Overall, barriers in any nonfinancial dimension (21.0 percent) were more frequent reasons for unmet need or delayed care in the previous 12 months than affordability barriers. These estimates were robust to reassignment of reasons that could be classified into more than one access dimension to their next most plausible dimension. Two-thirds of adults (66.8 percent) who experienced an affordability barrier that led to unmet need or delayed care in the previous 12 months also experienced a nonfinancial barrier (Table 3) . Among adults with affordability barriers, coexistent accommodation (54.3 percent) and availability (28.6 percent) barriers were more frequent than acceptability (18.6 percent) and accessibility (15.6 percent) barriers.
RESULTS
Prevalence of Barriers That Led to Unmet Need or Delayed Care in Each Access Dimension
Adjusted Prevalences of Barriers That Led to Unmet Need or Delayed Care in Each Access Dimension
Our estimated adjusted prevalences of barriers in each access dimension varied by individual characteristics (Table 4) . For example, there were statistically significant age group differences in prevalences of barriers that led to unmet need or delayed care in each access dimension. As compared with adults age 55 or older, adults in all of the younger age groups had higher prevalences of nonfinancial barriers (p < .001 for all comparisons). Relative to men, women had higher prevalences of accommodation (17.4 percent versus 14.5 percent, p = .001) and availability (8.5 percent versus 5.9 percent, p < .001). Non-African American, non-Hispanic minorities had higher prevalences of availability (10.9 percent versus 6.6 percent, p = .006) and acceptability (5.5 percent versus 2.7 percent, p = .002) barriers than did whites. African Americans had a higher prevalence of accessibility barriers than whites (4.8 percent versus 2.9 percent, p = .02). There were also significant differences in adjusted prevalences of barriers in each access dimension based on household characteristics. Adults from households with the lowest yearly income level (below $50,000) had a higher prevalence of affordability (19.3 percent versus 10.0 percent, p < .001) and nonfinancial (21.2 percent versus 16.5 percent, p = .001) barriers than adults from the highest income households. Part-time workers had a higher prevalence of accommodation barriers than non-workers (18.2 percent versus 14.2 percent, p = .002). Parents were more likely to report accommodation barriers than adults without children (18.3 percent versus 14.6 percent, p = .001). There were multiple differences in prevalences of barriers by insurance coverage. Adults who were uninsured or had private, Medicaid, or military coverage had significantly higher prevalences of nonfinancial barriers than those with Medicare. Individuals with private insurance, Medicaid, or military insurance had higher prevalences of availability barriers than Medicare enrollees. As compared with Medicare enrollees, adults with military coverage had a higher prevalence of accessibility barriers (11.1 percent versus 3.2 percent, p = .003).
Adults with health problems had relatively high prevalences of barriers in each access dimension. Those with at least one chronic illness had a higher prevalence of nonfinancial barriers than adults without a chronic illness (24.3 percent versus 14.7 percent, p < .001). Adults who reported fair or poor health status had a higher prevalence of nonfinancial barriers than those with better health status (29.0 percent versus 17.4 percent, p < .001). Most adults with affordability barriers that led to unmet need or delayed care also experienced nonfinancial barriers (Table 5) . As with all adults, there were differences in the adjusted prevalence of nonfinancial barriers among those with affordability barriers. While the size of the difference in the adjusted prevalence for various population groups changed, the direction of most of the differences mirrored those found in Table 4 .4 As before, all of those in the younger age groups had a higher adjusted prevalence of nonfinancial barriers than adults age 55 and older. Hispanic adults had a higher prevalence than white adults (80.7 percent versus 64.7 percent, p = .002). Both part-time workers (76.0 percent versus 63.2 percent, p < .001) and full-time workers (72.3 percent versus 63.2 percent, p = .01) had higher prevalences than those who were not working. Men had a higher prevalence than women (73.1 percent versus 66.5 percent, p = .02). Adults with at least one chronic illness had a higher prevalence than those without a chronic illness (71.3 percent versus 65.1 percent, p = .04) and those in fair or poor health had a higher prevalence than those in better health (74.3 percent versus 66.6 percent, p = .03).
DISCUSSION
We found that nonfinancial barriers were more common reasons for unmet need or delayed care among U.S. adults than affordability barriers. Furthermore, most adults who experienced affordability barriers that led to unmet need or delayed care also experienced nonfinancial barriers. To our knowledge, this is the first study to identify the population prevalence of nonfinancial barriers among U.S. adults and quantify the multidimensional access challenges faced by adults who have difficulty affording health care. The relatively high prevalence of nonfinancial barriers that lead to unmet need or delayed care calls into question whether improved affordability of care through PPACA will translate into actual population-level improvements in access without concurrent efforts to reduce nonfinancial barriers. A cautionary tale of how nonfinancial barriers could potentially limit the impact of insurance coverage expansions may be found in Massachusetts, often considered the model legislation for the coverage expansions created in PPACA. Two years after the implementation of health reform in that state, insurance coverage had increased but access to a personal doctor had not (Zhu et al. 2010) . Nearly 40 percent of Massachusetts adults who were fully insured for the previous 12 months still faced at least one problem getting needed care during that time; barriers related to providers were more common in this group than barriers related to the affordability of care (Long and Phadera 2010) . Access problems in health systems that provide care with relatively few financial barriers have similarly centered on nonfinancial issues. In the Veterans Health Administration, for example, recent efforts to measure and improve access have largely focused on geographic barriers (Mooney et al. 2000; LaVela et al. 2004; West and Weeks 2006; Egede et al. 2009; Raza et al. 2009; Culpepper et al. 2010; Finegan et al. 2010 ) and wait times for appointments (Schall et al. 2004; Armstrong et al. 2005; Oliver 2007 ). In both Canada and the United Kingdom, primary care physicians perceive fewer patient problems with affording care, but greater difficulties with long waits for diagnostic tests and specialist appointments when compared with perceptions of U.S. primary care physicians (Schoen et al. 2009 ).
As financial barriers to care are reduced through implementation of PPACA, federal and state policy makers have important opportunities to address nonfinancial barriers experienced by U.S. adults by building directly on existing plans to reform the nation's health care system. At the federal level, forthcoming accountable care organizations (ACOs) are intended to serve as a vehicle for improving the way health care is organized and provided. While these new entities will focus mostly on improving the quality and cost of care (Berwick 2011) , they could also ultimately be held accountable for advancing access to care for defined populations (Fisher and Shortell 2010) . For example, the Centers for Medicare and Medicaid Services could require ACOs to measure, track, report, and reduce patient-reported access barriers as a prerequisite for sharing in Medicare savings. At the state level, health insurance exchanges offer a promising mechanism for reducing nonfinancial barriers to care. Policy makers in California recently required health maintenance organizations to provide outpatient appointments within a specified time frame (Timely Access 2010); other nonfinancial barriers could similarly be addressed through regulation of health insurance plans that participate in state exchanges. At both levels of government, policy makers should prioritize efforts to address the most common type of nonfinancial issue that leads to unmet or delayed care among U.S. adults: accommodation barriers. These barriers could be lessened through both new models of health care and new ways of accepting patients into existing systems of care. One particularly promising new model is the patient-centered medical home, which will ideally offer a system designed to address the unique access barriers faced by the population it serves (Bechtel and Ness 2010; Rittenhouse, Thom, and Schmittdiel 2010) . Another model that could be beneficial for working populations with relatively inflexible schedules is an onsite workplace clinic (Tu, Boukus, and Cohen 2010) . Within existing systems of care, redistribution of resources and providers could also reduce accommodation barriers. For example, open access scheduling can reduce waiting times in primary care by better matching provider capacity with patient demands for appointments (Murray and Berwick 2003; Armstrong et al. 2005; Cameron, Sadler, and Lawson 2010) . E-mail communications between patients and providers about simple concerns that may not merit a face-to-face visit could be utilized more frequently if health insurance plans were to consistently pay providers for these kinds of interactions (Boukus, Grossman, and O'Malley 2010) . Provision of more after-hours outpatient health services could expand opportunities for individuals to receive timely care in a nonemergency department setting (Grol, Giesen, and van Uden 2006) .
The second most common type of nonfinancial issue that leads to unmet need or delayed care among U.S. adults is availability barriers, which could be addressed through policy approaches that reorganize and increase the supply of certain providers. In the short term, expansion of shared medical appointments could allow more patients to receive routine primary care for chronic illnesses (Bronson and Maxwell 2004; Watts et al. 2009; Bartley and Haney 2010) . Other short-term approaches include raising payments to provider types who are currently in short supply and expanding the scope of practice for nurse practitioners and physician assistants in clinical areas where there are currently shortages (Pohl et al. 2010) . Longer-term approaches include providing stronger incentives for clinicians to locate in underserved areas and reshaping medical education to prioritize the training of providers who are projected to be in short supply (Bodenheimer and Pham 2010) .
Barriers in the two other nonfinancial dimensions-accessibility and acceptability-are less common reasons for unmet need or delayed care among U.S. adults, but they may remain important for certain subgroups. These barriers could also be addressed by policy makers in specific ways. Accessibility barriers could be reduced through expansion of both telemedicine and transportation services for patients who live far from health care providers (Roine, Ohinmaa, and Hailey 2001; Iezzoni, Killeen, and O'Day 2006; Schooley et al. 2010) . Acceptability barriers could be addressed by requiring ample provider choice in plans participating in state health insurance exchanges and fully funding planned reimbursement increases to ensure diverse provider participation in Medicaid programs (Zuckerman et al. 2004) .
Across all five access dimensions, tools for measuring patient health care experiences such as the Consumer Assessment of Healthcare Providers and Systems (CAHPS) could be expanded to detect specific population access barriers and help policy makers and consumers identify the plans that most effectively remove them (Weech-Maldonado et al. 2003) . Furthermore, periodic health surveys such as the National Health Interview Survey and the Behavioral Risk Factor Surveillance System could incorporate questions that elicit the full range of respondents access problems so that the prevalence of and risk factors for all types of health care barriers can be tracked more effectively ( Johnson, Blewett, and Davern 2010) .
Our study has several limitations. First, these are self-reported, crosssectional data subject to recall bias. However, patient self-reports offer unique information on barriers to care that is not captured in other measures that infer access from data such as provider supply or population sociodemographics. Second, we were unable to identify barriers related to other access measures because the 2007 HTHS dataset only provides respondents reasons for having had unmet need or delayed care. Third, the HTHS only asked respondents about health care barriers if they had experienced unmet need or delayed care in the previous 12 months. Consequently, all barriers we identified were conditional on those barriers having led to unmet need or delayed care. As more individuals may have experienced barriers that did not lead to unmet need or delayed care, our estimates of the prevalence of different types of access barriers among U.S. adults may be underestimates of the true population prevalence of barriers in each dimension. Fourth, respondents were not asked to rank the relative importance of barriers that led to unmet need or delayed care, so in some cases we could be overstating the importance of barriers that were comparatively minor. However, the Penchansky and Thomas model conceptualizes access as a chain of dimensions that is only as strong as its weakest link, whereby true access is realized only when there are no barriers in any of the five dimensions. Finally, the U.S. economy has undergone significant changes since 2007 that could have potentially impacted the relative frequencies of financial and nonfinancial access barriers, although we are unable to determine whether this actually occurred.
Our findings add new and timely information on the importance of nonfinancial barriers as causes of unmet need or delayed care among U.S. adults. We found that nonfinancial barriers were more common reasons for unmet need or delayed care than affordability barriers and most adults who experienced affordability barriers that led to unmet need or delayed care also experienced nonfinancial barriers. These nonfinancial barriers present important opportunities for both policy makers and researchers to ensure that investments aiming to improve the affordability of health services for U.S. adults translate into actual advances in access to care.
